(S#T5>If) 

^^'^•!t^:y vm.^(D'^m\^±.tm< ^^$tLTv^s„ ^±mm:fo'^'^^i^ hm^t^m'^mt 
5fe-r. 't(Dmn.wi±t\,^om:^.:^^h. m^s-cf*. ^±^7^?^ (r) ^^^^^m (b) tm 

0^?Mtij(CtBil$n^c:#rF3ti^l (7R[B#f1^4 8 5 1 0 5 8-^^#) ^#rF 
:S:S^2 (7|^[l#ff5 4 1 1 6 0 8 -^^$8) {C. ^^^^:^'|4^^i-SRF e Bma^-g^^ 

(%) tcj: f9^46<]{c:it«^nSo ^^mmmti-i. (1 0 o'^C^fcfi i 2 o°C) T 

T-ftB#p^ (looo^r^i) mmm^nmmi.xhm^i^^j:\^^m^<Dm<i-^m^x^h^o 

#f1^:iCi^3 (#r?a¥5— 1 5 2 1 1 .6-^<2^fg) N d 2F e .4B'^^;?)^^n^'5^M 

5 0 0 ^ mar<7)Bg^fe^^ (JL^^T> m-M. Tn d F e B^^:E)^5^j <^:V^9o ) i: . Sm2 
F e M-N^^-b^h fji^nm 5 umUT <Dm^'^^ {]iXT . M'sL T S m F e N^^^&l^ 

'g^#±0^;^tt4f> K^^ii^i^^/^^±A^(Di^±(cj:t9. m±^^-^i^^~m (bh) m 

a x;d5i 2 8 k J /m=' ,!r ^'^oT^J «9 . Nd F e B^m^m^^W^^h^^ =5ytO K^g^^CO 
*;lczn^.yl.rir'_^ (BH) max: 111k J /m='{C*j- b-C^m#t4;6Slp]_b UTV^6o 
■h^Jl^iZ^ N dF eBmm.^B^<DWm-i. N d 2F e .4B'^#^m{-«#bT 9 

<t^(^«i#tt;5^iST-rs^<!r^#^,LT^a6bixT*3<9. SmF e N^m^1f^m(Dm^lit 

(Dm$iin^(D^mtimm^^m\^x^!^htixi^^o 
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m'fXm^ (#^¥6 — 6 1 0 2 3-^<k^$g) izn. SmF eN^m^li^^t. SmCo 
mi^m^\^^±it. ^<D:^l^ TO^(D*^^^./^dr"— ^ (BH) max /i^ 110k J /m=' 

o^ffxms (#^^6—1 3 2 1 0 7-^^^) ^tmf^xms tmmi^. Ndp 
e B^m^m^. smF e N mm^mm^ts xu^u :yymm(Dm^m^mm^jm^\^tL7}r^ 

# ^ ;t 6 m^i^Tl^ (^^^#'14^-^ oMit;^?* o V > T f Pi ^ F?i ^ tJS $ tL-C V ^ 
V\ ^O^Jfe^J't't-tS«i^tL/c^":/ ^ (BH) m a x fiS;k:-e 2 
3 9 (3 0. 3MGOe) k J /m=» ^ 7iCo-CV^5;6^ ^(D{±im^NF(7)SWl/^/^Sr#it 

m^X^5(D^lK\^^ -r^XCDUm-h^B x\m^h^X^ Sf^MteS<D (BH) maxtt 

tmt&\^x-h^o 

^fi|-No. 2 2(7) (BH) ma xjtT-MM^O. 5 MG O e S^TV^^o 
Jr#:6<]{c:f+^LT^'5<b. ^^^^^^^ (Br) CD{it(i9. 7KG-efc«9. (BH) ma 
xcDat^ffifi (Br/2) '75^^5 2 3. 5 MG O e So ^ItLi^^^b. 

't'cT) (BH) maxffi{42 4. OMGO e <b 7^.eoT48 19 . Sf^ffi^@^-rv^§<D{i0^ P^;?)^ 

mM\^^^\^^fj:\^^w^(Dm'\-xmM^m^f\^x\^^:^o x^t^h. m^m 

{i. mm^l 0 0%t LfcS^.^^{c:S-5v^i:^aiLfctj(0-efcS;6S. SH#(DNdF e 
B^m:ff^U^^^RX^SmF e N^m:^tt?^;E*&*(^:ftff^i;b{*-^V^-tfVN 4 0-7 0 %g 

utj^^j. 2t#fF3s:i^5(^(i. 7ts>]<-m^(DMm^'^^^mmm^\c-D\,^xinh<Dm^h^j:\'^ 

^-efcofc. ::ti.<i:fi5iJ{c, m;^'l4^:&i>*^M3g-r57i<^MS& (hddr?*) t^m 

^^nfCo r<DHDDRfe(^j;oTi^3t$i^fca^*07|^ (Ji^ATs illimic fRDDRa^ 

1 1 ^'r?^^^ttTv^6, 

#f^3ti^6 (#r?l¥9 — 9 2 5 1 5-^^#) C o ^-^^^ N d 2 F e . 4 B iE;fyH^B 

mt^hfi:^^^^^m.(Dm^%m.^^-r^^i^Wi^i 5 0 /zmoHDOR^^Eri^Tic^, 

Wi^O. 5~10. 7 /z m-C0~5 0W4%(DS r O • 6 F e 203;6^t/i57i^-l' h 
H)max;ei5l32~150. 14kJ /xti^X\ ^fKmm.m (IOO'CxIOOOKSf 

. HDDRm^B^x^hN d F e B^m^BM<Dm.^mm'iy hm^^m7!)m% 
m^%m^-^^f^W:. ^-'^h'm^(D^iim7bm<}^-r:bo ^ntcjitj. (a)0 2. h20(d^s 
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, N d F e B^m^m^(Dmti^mM^ti^o ^(Dtcbb. /j^v TO^^^-e^st-^sttnc^ 

#rp:5:^7 (#|iip9 — 1 15 7 1 i-^^fg) (dfi, ±tB#rF3tS^6(7):7ni^^ ha:^ 

^ (BH) m a X 1 3 6 . 8—150. 4 k ] Xm^X^^o <^t^XU6 

■^/^^(c. r(7)#f«i^7 cjntcfi. itmmtvx. c oA'ON dF eB^^m^mmt^ 

K^;^^, (BH) max;dSi46. 4~152. 8kJ/m^-C 

^II^aMii#'t4^s^StLS'b(^(D. 7§<>^ig^^;as- 1 3. 7 13. l%<t/^oTV>5o o 

^•9. CoAVNdF BB^m^n^mW:^^h ti^yrO- }<'m^ i^^mmm: -10. 4 

11. 3%) X'Oh. b^^MbLTV^So 

«i#lf:5:i^7}^fi. -^rOj^H/SSSmF e N^m^n^(Dmit^i\H^:h^ Z tm^m^tlX 

#fttt^e^j»t-6/-ca6{c:. SmF e N^^a^F^^^T^^^-g-ik^iirSr .bfi^if < /^ofco 
TfE#ff 8 ~ 1 l^mXi^mibTb^Xh^o 

<le^nxm8 (i|#P?3^9-3 1 2 2 3 0-^) . #fF:4:i^9 9 - 3 2 0 8 7 6 

.#rF:5:i^io mm^9- 3 s o s 4 2-^) ^xxim'^^^mi i (#1^^10-321 
3 4-^) izi-i^ c oA'oHDDRm^n^t. "^tix <o hnm<D/h^\,^m(Dm^'mm 

. mmt\^mm(Dmit,'^M±^^-:^mitmii^.'^Mr(Di[^mmmxur^mm^f^m \^xmm^ 

(BH) ma x;5S 1 4 2. 5-164. 7 k J Xm'X^AmmmT!}^- 2 . 6 4. 7 

L^^L. m^^m(Dm-^^tl<^X^M±^^-/^^—m (BH) ma x<?)fB]_b^:^:^)^^7^r 

itLtct^l-i5. 1-5. 3%. t^^^J^Nd F e BSS:E*&7fe?r^S'g''fbUfc^#{i9. 3 
-12. 7%, l^i^l^^J^N d F e B^;&;^^^+ S r -^zn^-r h^:H|^>7fe^1i'^^bUfc<b 
#fi5. 0-5. 6%@Si:/^oTV^:5o V^-rtLC^:^'g''baM#'l4(Df^_h^;6S/>/^VN^ ^ 
^^^W;0S+^{C[p]±bfc(^'bt&)^f5-r. m±^^^^l^^—m (BH) ma x;5S$3^«9|^_t 
L T V ^ /i: V ^ (7) « , ^S-g-i b (d-Sffl b _blE C>^;Bf (Dm^i^m^^tc -5 C o A 9 H.D D R 

±iZ&bfc<i#f^:S:i^6 — 1 l r-^Sffl UTV>;5C o A«9 HDDR^gg:&^^7fef*C o 
^LTV^^'iV^ ti^o-C. K^^(7)^^fe:A:^|gl5fC«, ±a!(7)C o A HDDRSg:5" 
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HDDRfefi, mK.it. m^xmi 2 mm 2 001-76917-^) }c-e(^F*3^;6>=irft: 
:^i^m^m^i t\^^0o ) mw^^h^j:^yts^^}^-m^it. mi^^^^^i-^—m (bh) max 

;5U37. 7-179. 1 k J Xm'' t . C o U :^(Dm^m^^^h^^^^^> t l^X 

<7)7i<^Ma^;65^# <^ib-rSo Mi^mat. ^^mmm'=pf^m\^tcti.xh. cou:^d 
-HDDRm:)j\±m:^^mmm^^(b^j:^yr^iy]^-m^it. m^it. i^mtjyb^s s o~i o 4 

0 kAXmCDm^. 1 0 0°CX 1 0 0 0 h r 2 3. 0- 18 

o%{ci®^Y^v^ mz.. ^m^m(Dm.mmmrxMi^hti^ i2ot:xiooohr-ef* 
.-2 8. 0 — 3 5. o%tm\.<^?>o ^mmit:L(DXo^j:mmi^^^x^ stitch 

-r^£i:>-h. co\^:^d -nr>r>Rm:ij\im^nm^m\^^tcmm^mi^(Dm^^^^'^ 
^-efcoT. c o A'o HDDRm^^mm^m\^-^tzyi<>^ }''m.^ tmm&.±(D+^fj:mmi^ 
^mK^m^^±mm:)j\±yrs>'}<'m^i6txi^(Dmm:^m^mm-r^o miz. i2o''ccd 
!^^^x(D-\r^fj:Mm^^mK.^m^^±mm:^i±^^iy KTC*5j:t/^cDMit^&^s#^-r 

mt't:^^ 1 1 

^mm^A 8 5 1 0 5 8-^^$g 

[#rF5:i^2] 
^mm^ 5 4 1 1 6 0 8 ^■<^m 

#r?B¥5— 1 5 2 11 Q^■<^^m 

^m^Q — Q 1 0 2 3-^<2^# 
#P?l^ 6 — 132107 ^■<^:mL 
#r?l¥9 — 9 2 5 1 5-^<k2j# 

{m^:^m 7 1 

iifPqz 9 — 115711 -^<22^^ 
l^rF«8] 

9- 312230-^ 

[#fp::Sci^9l 

3 2 0 8 7 6-i- 

wv^xmi 0] 

#r?l¥9 - 3 3 0 8 4 2-^ 

1 1 ] 

10- 32134-i- 

[i|#f^:ici)^i 2] 

#r?3 2001-76917-^ 
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Journal of Alloys and Compounds 231 (199 

5) 5 1-59 (#{c:. m4M^m'^m5MiEm<Dnd.m) 

'^m^RLx. wmitm^^^u^^c o i-::^N dF e B^m:iy^m^^m^. m\:^<mm 

^(Dmfcfj:m-^^±mM:ffi^^-> vm^(Dm^i<zm-5^^ Coi-;^Ri^d-HDDRfe 

Tim (je^T. TRij tiff-r^o ) tm (Fe) tyi-^^m (b) t^±m^ti.=^y<y\-h 

(C o) ^S^^tCl-^^b/^V^C o Uy^R 1 ^-g^ife};! d -HDDR^S^SfeLT^bixfc 
C o U^R l?^.d-HDDRmM±m^mmi^XmMC o I^^R l^d-HDDR^^tt 

0~2 0 0 /zm-T?fc5C o l/;^R l^d-HDDRftl&T^i:, Y^^tf#±^5c* (UT 
. rR2j <!rfr^i-§o ) ^^f^^(D~^t^M±^^-^l^^—m (BH) max;6S240k 

th-^^^m'r^m2^m^mm^^h^£^ . ^mr:^^^ hit7f)^2i;xrxw-mT^ 

S^4^'>' W^c^f-f^C o l-;^R 1 3^ d -HDDRTO^*:6S 5 0~8 4®»%, f^R 2 ^ 

15-40 ^»%jo J:t/s»^i}a5 1 ~ 1 0 MSro-a-^^nr^s <o . 

groT^fci^ . fl;}^":/ K^^tf o 1/^R 1 ^ d -HDDRm.B^(Dmi±mm^^fc'0 (D^ 
75^ftc7)fri^fl;0S 2 0m m:^T-efeS^t&>fb^^W 1 . 2X10 '^/m'^JejLTT'fc^a^ 

^^m(Dm^^±mm:^^-^^i^ I'-m^ (j^r. igi:. t^^k^-k^^fj <^v^5o ) =ee 

x;^^ 1 6 7 k J/m"l^A±, 1 8 0 k J/m'l^_b, 1 9 0 k J /m"i^Jl±, 2 0 0 k J/ 

v^ofc^ttfcif^'i4^7js-r, r<7)^^M^^fis 1 0 ox:xi 0 0 o^mmi^m^n^m 
LT#bn5^^(Di^/>fij'^-c*?6o 1 2 o°c-ei 0 0 os^mi^^n?)^^mmm 

*PJ^*T'V^^ C o 1^>?.R l^d-UDDR^Jji^m^m^. C o l-;^R 1 ^d -HD 
DRMS^^^TtfiC o U;^R 2md -HDDRS^tt?^^*&*^<^ Tc o 1^;5?>J O^C^fi 
. C o ^S*&tl{--^>S'b/.eV>l^^i)^-efcoTt>. d -HDDR^SfdctoTM^tt^^ 

^^)^7fe^V^9^*T'fi7^^V^„ mx.it^ C o U^R 1 ^d -HDDRM^'t4^^^*-^C 
o U^R 2^ d -HDDRM;^'!*^^^* (7)C o ^-^^^-ItT, tJO- K^^O^^ 
itt'tt^i^^tt^J: '9-]if^±^-a:T'b^v\ McWm^n. Co u;^R l^d-HDDRS 
Co^l. 0at%~6. 0 a t %a^^#LTV^T'b^V^ cnicj; 
•9. C o ^;^R 2^d-HDDR^;^tt^:F*&7fe<7)=^^ ,^.^fp]_h$ii:-S r <bz5ST'#^ 
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0 ^mm<D C o l^^Rl^d -HDD Rm:^^m^i(^m-i. (BH) ma x;ei^2 ? 9. 3 
kJ/m^J!^^±. 3 2 0 k J/m^JM±T'*>«9. R 2^m:fjiim^nmt^ (BH) max 
^5 2 4 0 k J /m"i^A±. 3 0 3. 2 li J ym'&.±X'h^ ttH-^ 

^Bm<DR2Wmm-i. (BH) ma x;6S2 4 0 k J/m^JM±(DR 2^m^M^ 

fe'^iLT. f-^y-^i. (Sm) tFet^m (N) <b ^ § S m F e N^^;^ 

-ffia^^&^^R 2 <!r F e ^ B <!: ^ <b LC o U/^V^C o i^^R 2^^ 

^tCld -HDDR^S^Jfeb-CttbtLfcC o I/^R 2^d-HDDRm:^M;&i)7l^^;0S 

m^^<Ohifxmm-r:h r i: 'bfcS;^^. ^tl^fiR 2^m^'l4?^:&i|^5fe^SmF e N^^^ 

(mixa) . i^^^TK^^kX^ (^2Xm) , mi^^Xa (^3Xig) *3J:T>'^2^N^ 
Xm (||4X?S) (7)4ocoXfl^S:*:6tl(-'(i^T/^6o C o l^;^ R 1 ^ d - H D D R^^ 
'l±a^*^'*^Co ^:^R2^d-HDDRm^^m^B^i-i. w(D d -HDDR^S^J^ 

5N-^ik}:ii£LT#?5ti^'bc7)-efcSo ^tLf^ d -HDDRm;^'M;er*^5l^(i, H^s^jjcgu 

(DXoti:j:uti.x. d-HDDRm:fj^m^mm^^±m7zm (r3) ^^^-^j^^- (l 

Td— HDDRJ Vi^ dynamic— Hydrogenat ion— De 
compos i t ion— Di spropot ionat ion— Recombinat 

1 o n(D|8§f§-t:fc'9 . Td-HDDRj ^V^^ffifgfi. ^m^n^u±mm\ (X||IiS# 
. 2 0 0 2^1 2^ 2 5 B^fr) t>^itt$nTV^6^^ffltg-efc'5o 

/55fe5o 5 /^^-^s -^Jx-f^. m^W^^ (BH) ma xT'l 6 0~1 6 5 k J /m 

'b^V\ :L<D^oti:vr;:y Y'm^Xi.'i. S^^#t4^ (BH) max-C'140~160kJ/ 
m'.^^^dLoo. iiti^t4^:^^^^^^-e-4%J^T$ f>(c:{±- 3. 5 %^^;^T{-*T'ii5J6 

■Tfaf^h. ^%m(Dm:^^±mm:h^^^l^ Ka^oM^t^ifefi, Rl<tFe<tB<^^^ 
^^<t LC o ^^:^&^K^^\^f^\,^C o U:^R l ^-g-^tc d -HDDRMSilrifeLT#b 
tL/cC o U7.R l^d-¥iDDRm:fv^m^m^^^rjmC o U^R l^d-HODR^ 

:ff^m^^^(Dm^mm<D^m-t^m i ^mf^^m^^ht^ k) . w-^^w^^t^ 4 o ~ 2 o o ^ 

mT'&SCo l/;?^R l^d-HDDRfei)7^;0S5 o~8 4 ®»% , R 2 ^^^^t-O— o 
i: b*;^:^^^^^:^— a (BH) m a x 2 4 0 k J /m^i^^iT'fo-S R 2 ^M^^tt^^^H)^ 
T^^Bctm^R 2?^M;^t4^;5"*fe^7fe<7)fti^^gn(7)^^-t--5^2j^®f£14^ij75^^/^i9. ¥J^T 
hit75S2i^ATT¥i^fe@;5> 1 ~ 1 0 nvaX:^^R21hmM*^ 1 5~4 0 K*% <b 
. y^-r^^^S^T-fe-S^M^i-i o®»%i:;6^P>;^^ 19. o R 1 ^ d - HD D Rffil^ 

mmm^\^mR2w^n^i)m-'^%i{.xfj:^^^m^mmwxmm^t\.x 
^^-t(Dt^m:L:hm\^x%%^mmmiW^m\:.^m^tMmm^mt i^-^-^MiMm^mn 

L. mCo ^>^R imd-HDDRa*»*4octt^f^R2^^*&7fe^i|#^^fS]fCiEf6]$1i-S 
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c ou^Kiy^d-ii'DURm:h-\^m.^m^tmmmc'^^m^t\^x. ^ijtM. nm\^\^ 

±7C^T'fe6C o ^^t.tJ:\^^^t{^X^xm^mi^i)^mt\.Mi<^i:hti^Xh^t\/^t>^ 
X^fCo 

^mi^^^(DXlifj:< ^ C o W^R 1 ^ d - HDDR^:*r'|4^;^)^^(c:^l;^§fij;^{-^ia 

lmcl-HDDRm;^ttf^:&;^^-^c^)J^;;^J^ct3{--^§(^-t:■{^/^V^;6>^%;t/Co ^LT. :^ 
mm^^mMM^i^tct^a. C o I/^R 1 -HDDR^:fe-tta:&|07fe Co 

i/;^R 1 F e B^d-HDDRm;^tt^;5"l07^) ^ s ^^^^ ra^cT^^-g-, iifi^'I^^Mb 
/Co 0^lc-m'mj:^m^m^miiil.X . Coi/;^Rimd-HD 

p^i^. c o u^R 1 ^ d -¥iY)r>Rmij^m^m^tmn\^^^f^^m^^ 

H^U/Co m{c:j;-5<l:. ^cof'Jn(DJp:ia{i(a) C o l/^R l ^ d -HDDRM:;i^14^^ 
^^(Dm-'^W\±-A^mfi^-r^U^:i^^(DmtiM^t. (b)C o 1/>^R 1 ^d-HDDRM^-tt 

r f^f^tT)^ i:^{@^;t-C. ^^P^#«. Co l^XR l^d-HDDRM^-tSa^^^T^*?) 

fiJtL^Pj5ihi-5/ci6. ™:&c7)j5feff^X^>t'f;i. C o lx;^R 1 ^d -HDDR^;^'!*^ 

^nm^^c^jt^ti'm'^^mm-^xm^.^^Wimmit^^Kmi^f^o ^u-c. cou;^ri 

^d -HDDRM;^14a^«}>^(7)#«^!5c«i[^^{cfiJtt:ds>^C^VN;>]PiE^?F^^ 

^c:^^'9SlJi^^ss^4(D^^v^c o i/^R 1 ^ d -HDDRm;^tt^^^*&7fe^fflv^T^. ^(om 
( i )f&mx^^{z.^ c o i/;^R 1 ^ d -HDDRM:*"'t4^^^*^^o;|&^[W]±;6Sii:^e^(c:^ 

jiitb/^V^ct 9 {^-rS/ci6(::, C o U;^R 1 d -HDDRM:frtt-|^:&^J)7^(D#^^^(D^i^ 

i&T$-it^iV^/ciei6tC, a (BH) m a x (Di^V^t><D:^Jl^-r-5o 

»)l4^'bo1lffli'1^{^#iSbfc:iytfl|^o< ofco o*«9, C o l/;^R 1 d -HDDR^^ 
14^^^*^)*OifeA^lR)±fi^f^. C o U;^R l^d-HDDRM^ttl^;&^7fe(7)^^<!rR 2 
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^BM^(D}ttim'p-hm^^th^o M;if±\ C o u;^ R 1 ^ d -hd D RM:^'!*^^*^^?!^ 
(Ute^TiS^j^d/^O. (fDf^{b'f4{c:^^'9f'JtL^SS:tt(Di^v^C o l-^R 1 ^ d -HDDR^^ 

mm:^m^<>^ h^m^(Dmm:ffm^^i^^^^\zm<:>tz.- ^u-c. c o u-;^r i^d-Ho 
i:>Rmjf\^m.^m^^mi^x. ^i)^^(DCoA'ouDDRm^m^^^h^£^:^i^ y^-m^tm 

^ff^x@T'm^i-s;d^fe-e^5o :i(Dmisi^i^mi'i. ^it^tii-immvrcmm'pi^R2^ 

m^^(D Co U:^R l^d-HDDRfe*&7^cOW4:®aS/-c':)(7)m;d^tt<7)^^^;0S2 0 m 

i^d-HDi)Rnm^(Dmi^m^^m:)jmxm^^tct^<Dr.^7bm/£^i^m^ 
mhtitimmm^mmi^xmm^mt-t^o "tcDm^BPMAizx^^^i^. ri 

fi. Nd) <!rR2 (^J;tfi\ S m) Sr^^^lfb, 5/ f^'i/ Lfciii^^#5o r(7)B#(7){t^ 
fi2 0 0~6 0 0{^;65M:S Lv^ 

•?:LT. fiinrm-B <^ /cC ofc C o U^R 1 ^d -HDDRmi^* (i^^T. igUmt^ Tft 

(Dmm. 'ttiib(Dm^7tmxh^Ri tR2 t<D^mf^W:i^ji^'^mx;h^o e 
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5o Ri tR2 ttm-Ttrnx-^^t^i-x. n^n.^(D$i\timi^mmm^R^-r. epm 

A{^ctoTIZB'JL#67cm (Dy. A I fj: ^ij^^^-SU^ td-^^^itXiJ < o ^9 

2wmm(Dn^t common ^ =5 o J 

DDRai3^*(D^iT-#:<^ R 2m'#*&*(7);feT-^i:(Z5fp-efc6;6^p5, ^(D^i^mfj:l^l^mi<^ 

^LTR 2^^i>7N(D3K-7-i^^|^l/^^cC o lx:^R l^d-HDDRft|&7^(DfeiT-^(7)fiJ'g- 

^^^-fb-r-Si^i^^^iss^^^ 3fetc:5j^^6T4oV^fc^^$:6<]/<^3|s^m^c o i/;^Ri^d 

^t^^S Q%X-h^m^. 1000/0. S.-t^^t>^. 1 2 5 Of@/mm^;5S|§)^^(7)^ 

mtts:^fcibxh^o —^^mai. ^i^'mw^x-Dxi^iL^m^^^Mm-\^m^(DBm^^ 
m-t^^th^^^^^-h\^nfj:\^^if)K ^mM(Dm'^. co u:^r i^d-HDORa^^^T^y^s 
mm^mnxx^tc'^i^^'^yt^> \^m^(D^^mm^\^^'^it^^xh^^, ^(Dwm^^mti 
(Dumit^i^m^xmrn-t ^ ^ t i-immx:h «9 . ^m^(D^ 0 tanm^M-j^t^ ^ i: l 

fco rrr— M^UT. W4ffi^^fc«9(7)^:*^tt05|§i^=-M;dS2 0 //mJ^TT'fc'5^*&^t:S 
'^Wit^'KWM^tcom^^^mi \-cff^\^fLo K^:5'(7)C o u;^R i^d 

-HDDRm^^^tt. Nd : 1 2. 7 D y : 0 . 2 G a : 0 . 2%. Nb : 0. 
2%. B : 6. 3%-eaif|5F e;6-^/^-5Nd F e B^mib^^-Cfc^o R2^»7^(iSm 

3 IX v^Xm.m-t S m : 1 0 a t %, F e : 7 7 a t %, N : 1 3 a t %X^^^ 

bfa^^^i^ ym^o^w-^-^m^. im^^ii^n^Wv^-t^%\mMm(D^-^tnm.x^^ 

LfCo H 7(D|g:^;6>^, ^ff^$tL/c7K> Ka:E'4^(DNd F e Bmm*&7feCC>W4®«S:^c«9 
(7)^7i^{j-cD^i^f^;as 2 0 M xri\^XrX^^W^\\Lm.^mt. 1 . 2X10 "^/m='^^;t-5 

ftl/^C o l/;^R 1 ^ d -HDDR^;^'ffi?^;&|&^(7)^®;6S|| 1 
#®?S1±^JXiSa$tb^c'b(7)^C o U;^R 1 ^ d -HDDRa)^^^P?T>\ 'mt^\^R2^ 

m-^mi-^'^^(ry^^-t^% 2 n^m'^nxmk ^ ttfcb ^ r 2 ^w^^ t i^a^xv ^ 
mmmitwmm^j:tii-£^< . mmim\^x-h^\^\ m^^m^mi^ammxhmmxh^ 
v\ TOtt. mnmi±mmxhmmit^mmxh^\^\ mm-^mmit^mm^mm-r^m 

o m[:.^M±\cijumi.x\^^xh. mci^mmit^mmr^^mmi^X'oxmit^mii^'r^:! 
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?r3feJ5fe5><5r bC o ^^:^m^^^l.fj:\^^C o U^R i ^-g-^fc d -HDD R^S>^Jfe bT 
mhntcCo U:^R l^.d-HDDRm:^^m^m^iS^mMC o U^R I^cI-HDD 

Rm;^'M^)^5fe(7)^^«S^1tai-S|g 1 ^mm^m^^hf^ K) . W-i^m^i)^ 4 0-20 

O/imT'fcSCo U;^R l^d-HDDRffi)^^i, R 2 ^^^^^^(D—^ t \^mi±=^^-^\- 
(BH) ma x;e)S2 4 0 k J/m^a±T'fe5R 2^m*'[4^;&^5fe*Dj;t>'^R 2 

urx^mm^Mi-^i o ^mx^^R2^unmt. :^<^'xh^mmt7!)>hfj:^=' 
>y<^>'h'xh^x. 

=^=i>^/N°r> V Ki^^tCli^C o U^R 1 ^d-HDDRai»7fe;6S5 0~8 4K»%, f^R 2 

5~4 oK»%*5j;m»flH75si~i osiro-^^^nr^D^ . i^co 

R 15^d-HDDRfei)^(D#3fei^(i. imflg^'mR 2^»*7)SJ^-5>ii?L-C/ce-5eS 

Feb Bt^^J^j>^t UC o ^m^m^^^\^fi:\^^C o U^R 1 ^-g-^tC d -HD D RM 

m^mi^XmhthtzC o L/:^R 13^d-HDDRM;^'l4l^;&i>^joj;t)^g^C o l-;=^R 1 ^ 

d -HDDRm:fj^m^i^m(Dm.-^mm^mm-r^m i i^sfg-ra^^-^/^ 19 . ^mm^r^ 

4 0~2 0 0 MmT'fc^C o l^^R 1 ^ d -HDD Rfi)^^^,!; , R2^^l^^(D—^t L 
(BH) ma x;5S2 4 0 k J/m^J^±-e^5R 2^M^'l4?^:E^^5|^jo 

xnmR2^m:f7^m.^mm(Dm.i^mm^^m-r^m2:^^fs\^m^>hfj:'o . ^^ry^^ 

^ Y)^-h^2'^XVX^^W^t^\^\ 0/zm-efc5R2^»7!^<»r, y<4>yx'^^mmt 

i^Co U;^R l^d-HDDRM*^5^^5 0~8 4W»%. I^R2^'#)^*^1 5 - 

4 o«%ioj;m»flg^i~i omm%(7)m^xni^i,xi^^-r^m^i:mt. mu-^ 
j^um(Df^^m^t%mm(omtMM±(Dumi^ijm\.xmm-r^mmmmi:mt^^hf£'o 

, f^C o l/^R 1 md-HDDRfei>7fe(7)^^i^;6S. l»fl§4'{Cls^R 2 ^ W^T^StU-^)- 

wmm^x^x. c o UP.R i^d-HDDRm.nm(D^m.^^mm^t\.x^'o . ^(dml 
^p±fiii:M^7:e^M^s[Hiie$tL-cv^s<, ^(D:=i>-y<^iy Y^m\^^x-^:y y^m^^im^m 
m^m^-r^t. 't(Dm^^\^mm\^wmwtmit^fMmmi.x. mm(D^^m'^m^m 

■b^\^^-t^o -tO)'^^, C o U^R l^d-HDDRW^p^(D'^m^m7i^^M{C^j:^ 

i^m^n^---<DmtiM'pi)^mm^tix. m!o^m^(DmM^'pt^<m^mxmnwi±isxrj 
m^i^i^-^^nvtc^m^mmm^x^xc o ut^r i^d-¥iuuRmM(Dm.^iim 
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. ±mm. -^mm^s ^am^^\±m^^mi.x^^mxn^x h ^\^\ m^Lit. wiei^ 
. m^j:^mm^xn^xh§:\^^ . *fc. ■hmw,\^im^\z.i]m^i^^xh 

fcmx^^^ 

ID 3 . im^js.t} t tBxt^i^ ^ ^ ^-r 7 7 -e a o 

El 5 fi. ^^P^{C#2)^'g^#±^m;^t4/}<i/ TO^E-^ffi^UfdN d(DE PMAm^K 

Xh'O . N d F e BmK^^(DN d^mi^'&n bfcbcT^-efo-So 

men. :^mM'<cm^m^^±m^Jf^yi<:y bfci s m(DE pma^^¥* 

»^ ,t <D M# ^ ^ 7 T S „ 

;^'i±/j<^ \''m^m=i>^^<^> \''isj:u^thh<Dm^i^:fjmci^m'M:m'^-r^h(Dx:h^zt 
^m^x)s<„ ^/c. \^^-rti(Dmmmmt^M:^x:h^^>^^^'^. mm. m^i^^mi^x^ 
xm^j:h^t^m-^xi5<. 

(1) C o l^;^R 1 5^ d -HDDRftl^T^ 
C o l^;^R 1 ^ d -HDDRa*5^7^fi, CoU^R 1 ^ d -HDD R^:fj^m^Bm t 

7j<V Vm^(Dl3{]}Ejo^MmCOC o 1/>^R 1 ^ d -HDDRffl.^7fefi. C o U>^R 2^ d -H 

DDR m:f7^m^nm<D±mm7!)^ i^i^- ^m^^m ct o xi^s ^ nr v ^ <i: # 

;tT^V\ ^f^, d-HDDR^S{Cj: 9 C o ^;^R 2^d-HDDR^;^i4^^^*(7) 

^c:1tM^n-cv^5 <t«Pi^;:ev^^^ ■^^mx\-x^(D^ ofi:^^^^^x%\m-m^>^m^ 

o 
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C o l/^R 1 ^ d -HDDRm;^'l4a^)^^*{i. R 1 <^ F e ^ B <b^^i5fe5><i:-rSR 1 
F e B^-g-^tCd -HDDRMS^JtLT^fjtL/c^T^-efoSo d-HDDR^Sfi. m 

^Ife. 2 4 (2 0 0 0) . p. 4 0 7) (CI '^f3^|ffl{c:$g'& $ V > '(Dd-HDDR^ 

mmtm^j:^,'^M. ^^m'^7m}±:fjcom^£^mw:(Di:n^miir :s> ^ tx\ r i f e b^-^ 

i «9 mffl{-V> 5 <b . m^7i^m<tJ:m-i. mx.it. 7i<.m&t}7!)^ 30~200kPaT'60 

o°CJi^T<^7R^;^f;^#[aM4^{c:'t^i$-t-^xa-e$>^o M^^7Kmit.Jinn. 7kmj£:fi*>2 0 
~iookPa-e750~9o 0 °C(^7K^;tf^#ffl^^{C'S:^i-5Xfs-cfo-5o 1^1 

JlUit. 7}^m&tl^^0. 1 ~ 2 0 k P a -e? 5 0~9 0 0°CC07K^>y'^#iaM'1^tC'(^i^-r 

sx^-efc^o ^2#^x^«, 7Kmf^ti^ 1 0-iP a&<T(Dwmmc^n^^j:^x 

Vm^f^mm(DC o l/^R 1 ^ d -HDDR3ai>*(^2]Z^5fei@tt4 0 ~ 2 0 0 m 
<t LfCo 4 0 M m^■M-e^i*;'^^^^^^/^^'-^ (BH) max;OS{gTU. 2 0 0Mm^ 

<t?^^^*^-^ (Br) ^mri-^f)^hX^^o "tcDSfi^W^a. 7 4-1 5 0 ^ 
m-efe5 <t J: i^^?^ -^^cC^Cl. Kfi^^^?f^#(7)C o U^R 1 ^ d -HDDRM 

;>jDilft^?f^X^'t'{::^tCSfiJtL^##.i--5^. Xtfi¥i^;|9i@J; ^) -b/h^ 

^(Dfcisb. l^Wlk(Dyr^l^ Vm^^(DC o U;^R l^d -HDDRMi^^tD^{i®^S/ct9 
(D^fmlf(D^^'^t^ 2 0 p. ra^^JsTXh^W^imL^WLt^ 1 . 2X10 ^mxxn^^T(Dmm 

2^%0J-e(i. Co l/^R l^d-HDDRM^&T^cDgB'^lt^S 0~8 4«fi%<ir LfCo 
5 0Kft%7fev1§l?«*;;'c^^-y^dr-— ^ (BH) m a x ^iSfg-fr 8 4MM%^m^^ t^tS. 

75> 7 0~8 OK»%-efeS i: ct <9$f^ LV^o ^c^4b\ *PJ^ffl#-t:V^ 5 ®*%{*. /iO- 
c o u:^Riy^d-HDr>Rm:f^^m^BMmmi~X. mx.i-£. Ri;6si 1-1 6i^.^ 

% (a t%) , B;0S5. 5~i 5m^% (a t %) *5<tr>'F e ^^jsJc^ .^r -T-S OT'fc 
. iil:. ^"Tig^M^^'B^^So -ft^fi^^^ti^T^fi, R 1 2F e .4B^±te,t-r'5 t>(7)T' 
$?5o wt7?^-g^. Rl;65i 1 a t %7fe-a-ett a F e t@7jS;yf tfcJ LT^^i!#t4;6qg:T 1 6 
a t%^mx.i)tR 1 2F e ,.Bnt)m'Pi.mnWi^^mT-t^o ^tc. BJi^S. Sat 

Vo^mx'ii. mmi^(DR i^f e . 7m7!)^^tiii^xmn!^^7bmT 1 5 a t%^mx.^ 
m^BM'pcT^B V y^^(Di^m^^:dm<^j:<o . r 1 2F & i.Bnam'pLxmn.^ 



- 12 - 



5o h-^th. mn'^m^mti^Tvmt 1.x. ri^k y. ^>>v (La) . -feyr^-A 

(Ce) , :/7-tr^v^A (Pr) , ^^:tiyJ^ (Nd) . -y-^yf^A (Sm) , :tf 
A (Gd) , T^yHif^/A (Tb) . i^Pf.zfu-^^M, (Dy) . 7}s/U^ r>A (Ho) . ^/l/ 
f'-^i^ (Er) . ^yy-^A (Tm) ^XW^^'T^^M. (Lu) (7){J/V^ < ^ t> 1 aJLi;t±;^i^ 

^^0^(^#-5C o 1/;^R 1 ^d-HDDR^;^tt^^^*&7|5{i, ±|5R 1 .JrttSiJ 

Dy. Tb. N d^fci-iP r <7)<i.-fj:< fh—m&^±C0^±m7€m (R3) ^"^^LT 
V^S^i!^^UV^o ^f*:6^{-(i. ^^^l&T^^f*^ 1 0 0 a t%^bfci#{^. R3^0. 
0 5~5. 0 a t <t$f* LV\ ^n^<7)^^«, C o U><> R 1 ^ d - HD D R 

3 7)^0. 05 a t%*-^-C{±. ^mi^mtl(DmM^'Pt^< . 5 a t%^®;tS<i: (BH) 
ma xO'ffiiT^^D'So R 3 f± 0 . 1 ~ 3 a t %-e$j-5 ^ J: "9 

*^0^COC o U-^^R l^d-HDDRm;^tt^^^*$>7|?«. ±15 R 1 <t tt^ij }C . L a 
^LTV^^^$f^ bV^„ 1 0 0 a t%^ Ufc<i: La^O. 

0 0 1-1. Oat t0i\^\ "9 . ^(Dm^mm^yr^> I'^m^cDm^^ 

iUmm^n^-^^hX^=5o L aim^'^it(Dnmi^m9j}^^(7)i^. La{«±m7ni^ (R. 
E. ) 'PXMhm^tmitL(DiK^ts:5imxh^o rt^fci^. L a;5S^^^^^^§^^>^^y^i: 

Tf^fflL. mjfiSR 1 (Nd. Dy^) x'o hh a:dmi^mc m^m^) mit^^th. 

(D\^±9j}M^^m-r^o ^bT. L a (D^pTjg^M«^l^-</^»;^5. 0. 0 0 1 a t %7feM 
-efcSr <lr;0^^. ^^P^-ett. La»^0. 0 0 1 a t %^±t l^fCo —If. l.ai)^l. 
5 a t%^m-^^t. i Hc(D{ST^*@t$T^L<^^v\ L a »OTPS;6S. 0. 

0 1 a t%. 0. 0 5 a t%. $bt^{*0. 1 a t%T'feSir. +^7'iiilfll?itt^(7)|^_b^ 

. l^amt^O. 0 1~1. 0 a t <b— Ji^?* bV\ 

C o I/;=<.R 1 5^ d -HDDR^:fe-'[4^;&i)7^cfi(DB;ei\l 0. 8~15 a t %(D 
m-^. L a ^'^Wi-6a:^*&7fecDM^{i, R 1 e i4B .ta^^— t@^b< fifSf?^- 
nt bT#?t$-ti:#^'^^M^T'fi7^.e< . Rl2Fe.4B.+B<i:B-r i c hta^(D#ti 
ai^7i>^ b S -a^^lM <!: T'cC S o 

C o U>^R 15^d-HDDRM;^tt^;Fl&^{i. Rl, B*d J;t/F e J|^^{i. ^(D^M 
#tt^^f^±$iirSffi>5r(7)7C^^-a^LTtj^V\ 0. 01~1. Oat%(Dif 

y-^A (Ga) . 0. 01~0. 6 a t %CD::^::r:7^ (N b) (D im^fM2m^^^-t ^ 
w <b;6S$f* Ga^^mir^^tX\ C o U;=^R 1 ^ d -HDDR^;^tt'^^5l&5^<7) 

i5^?^;'3;dS|^]_h-^^^ GaO-^W»/65 0. 0 1 a t%^mxn^mti(D\t^±.<D^Wzi)mhtl 
-r, 1. 0 a t <J:i^fc{^a^;^j^M{i'^^it5o N b ^^W-f- § ^ <!r "C. tK^^I^^ 

§0 Nb(D-^^»^So. 0 1 a t %^y||-e(i^J^;ig^^3:/ h u— /l--r^(D;6S^b< , 0. 

:ht. m-{¥x^^\^f^m^\^i^^^mti^xfm:)j\tt-h\^±.^^i:^^tt^x^. ^(d^^^ 

(BH) ma x ^ti;^3P So ^S/c. T/U-^i^^A (A 1 ) . ^-^M (Si) : 
(Ti) , ^^-:hv^e/A (V) . ^ni:s (Or) . -7lyiJ:y (Mn) . ^>;/>r/^ (N i ) . 
(Cu) . yVl^-^— r>i^ (Ge) . vJ/l^n-r>A (Zr) , ^ y ^'t^'V (Mo) . > 
v^-^A (In) , (Sn) . y^ry-^j^ (h f ) , ^ :y ^ jV (Ta) , ^^y-^f^^-^y 

(W) , (Pb) <^e) ^ Ifll*^c:{i2ajei_b^'^ti-T'0. 0 0 1 — 5. 0 a t 
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-rSlC^^M'b7:^V^(Z)-C\ ^^PJ(DC o l/:^R 1 ^ d -HDDRM;^tt^;F&^7^«. 0. 00 
1~6 a t%(?)Co^^^UTt>^V>C<b^bfCo t)0<bt,x C o (D^m^l!)^ 0 . 00 1 

c o u^R 1 ^ d-HDDRm:)y\^m^mm(Dm^^^(omm:^m-x. mcm^^tifj: 

. Tb. Nd^fcfiPr (R3) . La, Ga. Nb, C o ^(D-^^^?^ t) > ±t2PM^ 
toit^ tfja!bfc J: 9 i-, R 3^L a {*C o U^R 1 ^ d -HDDR^^'I4^;E|07|^ 

m^^xi6< ^<o m^m^(Dmmm'p^fMmmm<:: R3^i^^^i.amnm^c 

0 L-^R 1 ^ d -HDDRm;^'t4^^*^"*(^m'^LT. -^(Dfe^^^i^^cD^B^/cttl^^lifC 

m:fjmxnhh.fzm^m^h.^mmx\^^ ^ c o u^^r i ^d -HDDR^;^t4^;&)^^7fe 
i^. Rs-a-^, R3it^mis^if^nh(D:^mit!^m(D~mi^±^^hAs:^o ^tc. mm^^ 

. L a ^)^7|c(i. {i^fj: < thl^a \.XiStlit§i < . m^i-£. L a mi*:. L a -g^^, 

L ait^m:s^xxj^tiib(D7i^mit!^m(D-m&s±:^^h^£^o R 3-^^^L a-^^{^{i, m 
m.wm^(D§emm^^m.\^x. m^^mTtm (tm) a i^cT^-g^^, it^m i^mmit 

LaCo (Hx) , LaNdCo (Hx) , LaDyCo (Hx) , RSCo (Hx) , 
RSNdCo (Hx) . R3DyCo (Hx) ^7)Sfc§, Cl^-C, M^^mti^XC o(D 

^;e»stB«tLTv^§75s, Fe^-et^cfcv\ R3^i^m^^\'^xhmm.x^^o ^thh(Dmn 

a 2 0 a t %U±.. ^ h\M 6 0 a t %\iX±.X^rntU^X'^^o 

•ktz.. m^n^(D^m'^fMP^U^(DR3^'L a(DU.W^\-i.. m^^-^. CoU;^Rimd 
-nUDRmi^'&M^mm^R ^^Mi^^^l^ a^^^^U-^\^fztm-^m^^ . 6 7 3-1 

1 2 3K{cMi-64£i!cift^!0;SXm{^J; t9fTX.5o ^<?)t£t5c^*0;axa(i, R 3 ^^{^tI^J^ 
L a ^^^CO^-g-^tZl^f o-Cti, ^(7>^-g~ir|WIB#{CfToTt>^V\ ^ (D^S?^^;^^ 6 7 3 
K*-M-^ii. R3^|5)^^L a^*J)7^;5S?^tg(c/^f9ii<. +'y^f^U.WL^mtmmtti:^o 
— 1123K^S^5<h. C o I/;^R 1 ^ d -HDDRm:^ti^^l&*^<^,1$H^B^^ 

i H c cojgT^4S#> (^^^a^) ^+^{Cf^±$-lt-5^i:;6SX'#/^ 

V\ ^CD^SBtrs^fi. 0. 5~5B#PB^;6^f^ LV\ 0. 5 BtPs^Tl^t^T'fiR 3 ^ L a COfefif 

;lfi. q^W:bns<7)7)s$?^Lv\ ^fc. ^(DfeiS:f^^SXg<^ d -HDD 
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. Co l^:^Rimd-nDDRm:fyi^m^^f^^<DW-i^m'm^lmm^r. RS^'^m'^L 
a ^lfe'*(7)TOmi75S 2 5m mi^ATfli^-efotLf^M-efeSo ^cf4b\ :L(DC o U^^Rl^ 

tg#$t-efcSC o U^R 1 - HDDR^;^'|4a^|J)^«. #;5^tl.{;'-/^/5>n7X*{bJ^(7) 
t^^<^?:^oTV^5 (l^AT. ^C)7X*{biltl(7)&^^^ Fr 1 F e BHx;^^5fej <J:VN9o ) o 

\^R3^l^ a^mM-r^:Lt\ZLfi:^t^hX^^^, ^(DR 1 F e BHxi>^^{i, 7X^^-3 
^L^cev^^^{c:it-<T, R i^F e;Os^S{^^<b$;^Lilv^^^{cfcs<, rco^iif). ^^t:;iiS 

*&*/55^^e^{^#?>tL^o (WiaS}31J: 19 . R 3^*&*^L a^i3^7fet>7K^ib^0^t|{Cfc 
5i <!r7)5$?^ LV\ '^ij;tf^, R 3 C o H x^L a C o H x^-CfotLtt*^V\ ^f^tc, if:^ 
^^(D^flfzmn.^'^^h^^^^' K«^^^#^±i:\ C o U^R 1 ^ d -HDDRM;^'t4^ 
^mm-t. 2 7 9. 3 kJ/m^J^±, ^^{C{:i3 4 4 k J/m"^^±;OS^*LV^o 

±3ztiLfcr i R 2 (^d. C o U;^R 2^ d -HDOR^^-t*^ 

^*5>*cO^-a) (CoVN-Ctj[^1$}'|^^-r-5o C o U^R 1 ^d -HDDR^:^ 

m&^mmtR2^.m:^'^m^mnt\^. r i*3cfct>^R2;osi^— T-^b^v^b. ^p^t^fi, 

(2) R2^m"^ 

R 2mm7fefi, R 2^M;^tt^;&|J)^<i:^(D3fei^^S(D^^ai-'5^2#®^'l4^J<i: 
-:^tti:^R2^m:^^m^nmis m%S^^ ( (BH) max) ^XlJ^(D]fm {T^ 

hit) t^^-^^fh^h(0(D^ '^(Dn^^mm:)5mm^f^-^i:\^\ ^(D\\^mi:h(D{-i^ 

Sm.F e liN^^ti^-rSSmF e N^^;^tt^[^:E*$>^-^R 2 ^ d - H D D R^^-l*?^ 

^Ife^TfetrfcSo ^s^. C o i/;^R 1 ^d -HDDR^;fy'l:ia^i)7fe<!rlR)^, afe^^i^^lc 

1 0 /i mi^i>T(7)^ffl;^)^;'^SmF e N^m;^'l4a^*^^;6S^#P>n-5o ^(DSmFe 

*^PJ-efi. R 2^mfe^*<^¥i^^if5^ 1 ~ 1 0 At mi: LTI/^'So ^ (7)ipi^3|^ifl;5S 1 ^ 
m*^-ett. ^{bbJr</^'9. (Br) ^>{S;TUT*;>C^^>/l-:¥— a (B 

H) ma x;iSM^>-t-So 1 0 ^ m^S^S i:^;P:^;^i;6Sig;T-r'5o :^fc. R 

2^M*c7);fei@;6S^^ < /^^^^ K^^coti^^^ (^J«^) <D{g;T^/[}f Ka;& 

(omm\zm&^^Pfm(omm'^m&T-r^(Dxti--^\^<^j:\>^. ^hk^. ^(DR2w^m 
tijiesmF ei^^m:^m&^m^<DW-^nmziy^^-r^h(Dx^^o 

7:eib\ T^igpj-cfi. ^-i-' vm.^(Dfm^m'^xR2wm^^(D^i^Wi^(Dmm^^^i.x 

V^/^V^o ^ntt. R 2m^*^^^sc o 1/;=!.R 1 ^d -HDDR*a*»7fe};iMLTtS^(C^^ 
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:^^m-X:'l-±R 2W^mm(Dm^bt^ l 5~4 omm%t bTV^6o l 5Kft%*-^-ett 

(3) M?S'l4^J*3J:t>™g 

J^ffi®tt^J^fflV>5(^{i. K^^^^AP^^?i0-t-5^{-x C o l^XR 1 -HDD 

^^Jx.tt\ ^^0:k:#;tfCo i/;^R i^d-HDDRa;(5^>7fetc:*B-rtb«\ ±fB*Df|*iJ?fe?i^ 

B#. Co ^;^R l^d-HDDRffii>7feft-^(D^®^m5lll^S^'t4^IJ<^#^iiCctoT 
mtim^m(D^\^^C o U>^R l^d-HDDRm;^ttm^|^7l^}^^?i^i£;^j^Pn^0LT'b> 

Co U:^R l^d-HDDRai^^7^«. ^Jx.{*\ C o U;^R 1 ?^d -HDDRM;^'t4^3g 

mi^^m^-^^m2^mi:mi^x^n(bti^o la-g^b/cc o u^r i ^d -hddrm;^ 
«^i)*^R 2mm;^'l4a^fe^7fe^c:*j■b-r*ao#ffi?S'l4^J^fflv^T. _bte|gii^Mx 

'l4^Jt-J:SIS^iio^i?:{*. 0. 5~2 m@S<^t><^-x?fo?)o JWM (=':>y<'>:^V) <d 

-w^f^m^i^witix . mti^Mm^±c^^^hxh^o 
:^^mxy<4 i^yt \^xm\^^^mmii. mimit-\^mmi<imh-rm'^mi^mmxi,^\^\ 

:^mmxmmmi^it^ i ~ i omm%t i^tKott^ i WM%^mxii. :y^ t l 
x(D'^^tn^xi'f. ioK*%^a;t6t (BH) ma y.m(Dmn^^7i)mT-r^^^hx 

(4) 3i^y?r>:/ KirJi^':/ 

*^PJC0 Kf*. -g^j;!?*'. C o l-;^R 1 m d -HDDRfe*^*,^ R 2^^^*&5|^ 

tmmt^m^vfcm. ^t\^h(Dmi^m^-hmm.mvxmhn^i^(Dxh^o ^mmi^ 

^mn^t>5 0-^5 0 0 nmm^(Dm^'^Xh^o —Mtl^X. ^^^^ > K(^ii-T-^m 
^^tClll At^TjsL/Co rtLfi. C o I^;^N d F e B^d -HDDRfi^&^t SmF e N 

<^^^^m^^^\^tch(DX'^^o l^llBfi. Nd F e B^d-HDDR^^tt^^;&^^ 

/5^SJ:5{-> VtM(D=il^y<^l^ h^Xi-i. N d F e B ^ d - H D D R MS^tt^^F^J^^IcCT^fei^ 
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/^*3. NdFeBm*a*&*{iCo l/;^R15^d-HDDRfil0^(-+e^U. SmFeN 

W'^n^\-tK2wm^m^^'^-r^o ^fc. mi at«.. n d f e Bw^mmT^^—nm^ 

o i-^j:-h-ib. :^mm<D=i>-y<'y:yVi~i.. N d F e B ^a&^*(Dt*j5fe5fei^;6S1i^^^ LTV^ 

T-bSiVNL. ^hica. --'mm^^mi^fch(Dtmmn^'^'i^m\^tch(Dt^u^\^x\^^x-h 
lA. B tmmii^m2 A. Bi,zm^^\^^\^fco m2Ai-x:^mm<D7ii^^\^~m^^^i.. m 

2 BfitJ§5l5(7)#'> M^^^-To m2BA^ibmh^>^j:X^l:i. ti^^RfT^Tjf > Km^SO:®-^. 
AP/E^Jf$tCj;oT. N d F e B^3g.^5fe(7)^^IIIdt75Sii:^^j|i U-^oT. mm^J^ft^tlM 
'PA'^±ZX\^^^o N d F e B^ d -HDDRM;^14^^;^^^fis d - HD D R^SfC J: 6 

— -ys. K^^CD— '^J^^-fEl 2 ACD^-^, N d F e B 

iafi. SmF e N^«7^;6S^ifcU/c:3z^drv'MIg;?)>b^c^53^^'l4Mri^*:{-J:oTi^-{Cl 
ffl^^nfc^^^J^cCoTV^^So SmF e N?^$^*&7|^i!N d F e B^*i*5^5^ 

.bcDPH^td^TK^v-a^g^iS^i^b. ;?)^o. Nd F e B^a)g^7fe<7)^Sia{^{CSmF e 

d F e B^m^7fe(^*S^jStLfc^tg-Ca9®C^b*/c«^B!l;b/cm^gtf:{-^ SmF e 

*J^^b*/c{i^B!llb-rj[£;0S-5<!:*(;iSmF e N^^^7l^;iiS-^(7)WflitviJ^ffi?gtt^J^ifM.-CfS 
tL^'^^<^7:^oTV^6fcfe. SmF e Nm^^)|5&7^{iAP|^,J:*{c:#«jtt^ii-r, mf^j^b 
{gtc. SmF e N^'^i>7^;as^^g4n{c:J^— (C:5>t{cLT*D^-r. iS^t Lfc^ftlJ^fc § 

^-^^ SmF e N^^*5>*(i1#f^gtCj; l9+i>^c:Ia*nfc^l-.^tt^^oTV^7^^V^/c^6. Sm 
F e N^m7t^(D»t4 (^tfett) fMT-rSo t^goT. S m F e N^^^^^c^lltfig^'-^ 
^^*&-5}•i!c^4;6SiftV^^. ^PJIffl#T'V> 5 3*^'tt^iz|sJi<75?5fE«)i4f*ti-ro SmFeN 
^^i>7^<^i^— 5>tii:'l*/^|5i^V^<^ . Tjf K^^(D;(]Pia^?F^0f d F e B 

ct § N d F e B ^a*&7fe(DfiJtT.«]$iJ'l4;astf 

$ ^(Di^—'^WmZ-i^-^X^ Wj5}cff^B#. N d F e B ma*5)^(D;|^^Pfl|#:{i;|trii 

^^<tofcSmF e Nm'^lfe^*{^J:oT^^{>lSi6;^< $nS/ci6. #-ffl{c:^t^^ (ti^ 

V^^±A^/5^#btb5„ -^^^i^tc:, rcDj; 9''.C#5g'4^--WSmF e N^«^(7)i^-5)-S!ctt 

Ka^^ip^^#^^ff0-rs^> SmF e NWM^^^mm^ici^--i:>^mi.tc^i^m 
imm^iim^mmw(Dmitm^tii~xmitm<D:\^m) ■t't-. Nd f e B^fe*&*;i»s 
t.^xi^mi.x\^^^t^<D^ofj:'^mtfj:^x\^^^o ^(Dtcib. 'f:(DMmmm'pf^zm(Dmi^ 
, Nd F e Bm*a*0*(^^^«. ±^^j:m^^^m^n^tmc^(D^m^mi^m^^^^t) 
i4>^^ y^^B '^(D'i^m^^L.x. N d F e Bmm^^(D^mf$.n.^^'^w:^^^£mM^mm 
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3 {ziTj^byto mm^Ps A«^3||»J(7)^;^N o. S- 2(D^JF^/E;^;^a^^MU 
f^fifNo. 3-2 (A) ^^^"*}c:^®^'|4^J^#^UfcNd F e B^fe|&7|^*5j; 
So ^br. 1 9 8MP a (2ton/cm'^) =g^-e. {$(^^<75t@^^S;iS 

^jfm:hxno 'tt>x^ z(D^tn. mtitimmi^tmM>^mi±^^m^x\^^^:i 
L, NdF e Bmmj^m(Dm^mw}iimMi^fj:^m^n^^(D}t^t)M'p7!)mm^titit 

e^o^ff^j^ic^ttTv^sm-. m'^<Df^m&tixh^ s s 2mp a xmmvfcm^xh. 

a^&^<^i^V^flJt^i^^]$lJ'l4x5S^^i-So ^ LT#btL/c7K>^ Km;&fi, (BH) max;e)Sl 
8 0. 0 k J /m=' <!r?^^#tt/i5^^(Ci^ ^^o, M^&'ftfeAT-iSc'b 0 . 8X10^ 

tToTV^T^^l/^^. tgM^i^±#;eiSag< ^ ^K'tt/i^^^ (9 . C o l/;^R 1 5^d -HDDRfel^ 

<D 2i^i;k±(D^mmtix^^ i 9 e omp a ^M^x. iJumMm\^^j:\^\'^.&.^ammm3 
- 1 tm-^i^xn^tih(Dx^^o ^(D'^^. ^M^^^m-(Dm^. mmtn^mh 
1. 5X1 o^mym'ti. 2x 1 o^myin'^-:k^ <m^. 't^icm\ ^/Kmmmh 

u±(D:z.t*^h. :^mm&.^(Dmmjyfi:xn. ^ti^m^mi^m(Dm}^:^mmx\ f^m^iz. 

(BH) ma xmi6xxj^mtitc^p<mmwi^(DmtLhmmxh^ ^ t7b>io7!)>^, 
nmNo. HI (♦) fi, mi^xmmL^m^xmmm^\^tch(Dx:h^o :L(Dm^. 
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<!:r6-C\ K*4No. 3-2 (A) (D ^ o i:ii&f±f=iZmi.fzm^X:h^X h . ^^{^MH 

m^^±A^jb^J:t;«gaii&]'l4(Df6]±tt (BH) ma x^|^_h$it§o 
;^R i^d-HDDR*ai^7^cDtf;5)cifei^F-rB^i::i^-i^5>m^Sr ^(cj; (9. C o u^R 

R 2m»*(Dte{C#5;^;^;':^tf'(7)J^^P^C o l^;^R 1 ^ d -HDDR*ai)5^(D^®{C 
^goTJ^— (C#?t-r 6IB&^J|^(DR 2 =1 n ^^^{c: J; Sfivt^mc^^m^v: J; o 

C o l/;^R 1 ^d -HDDRffi*0^(DSiJtl.Wih^7k>^i^S^^(7)fgT{c:MSI^-r-5o c 
o l-';^R 1 ^d-HDDRm;|^^^(^1t;5fefti^r«^{-?f^^iSc$tl.^^Pt^ffii6T^±^^^f6]±$ 
■ti:. ^'VK^^fT) (BH) ma x*5j;t/^^ig^^^i^i6So ''c^dSs R 2 ^^t^cdM^E 

figff^Ml2 0*C. ^J^2. OMA/m (2. 5 T) XCDj^mBEtl^m^XUmM 

^mm^rnvxit. ^ti^x. f^jfmmi 2 ox:. mm2. oMA/m (2. st) . 

^-^^ ^ K^^cDtS^f^^ti 9 1 ~ 9 9 9 3 ~ 9 9 % $ Pj (Cfi 9 5 ~ 9 9 % V> 5 
^Sf^^iftvMiti^^So 3S^^^4^5f£#:ji7)5J^^^$n-CV^;^^V^)l^tlT'fi^g^M;0>9 1% 

*-M<t/c^'9. J)?tll)'f4/5S^+^-C\ C o 1/^R 1 ^d-HDDR|i.i)7^*5ctI^'R 2^^;^7^ 

Sa^±^'t4^-oV^T^i. ^^LT. 5 0°C. mm 2. OMA/m (2. 5 

xmmmmf&m l fc ^ # t^s hm^cDmnm^ ^i^m u/co +i>p)-^^;6s 9 1 o/^ 

_bPS;i5 9 9%-e&SaS(±Sfj37!iUfcii«9 -Cfc-So 

(A) mimmwmxu^m2mmm 

(1) Nd F e B^la^^T^ (Co U^R 15^d-HDDRfe^&^) 

( i ) Ti^iy vm^(DiwM^m <b bx. * 1 A (mi mmm) . ^ 2 a (m 2 mmm) 

X/m3A (miitmm) t-^-ra^^'boM;^tt^;&^^^d-HDDR^Sf>lj:t9Mig 
Lfco Aflsfi^tcfi. 5fe-r. #^{c:^Lfcim^{c:pMbyci'^^^:/=f5/ h (3 0 k g^^) 
' ^JtLTil^itLfCo rtZJ-r ht^Tyu^f ^-jiy^^H^cfj-ei 14 0 — 115 
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O'Cx 4 OB#rHl<D*^@<kMS^i&Lfc (mU. ^;|SfNo. 2-2. 2-3(i|^<) „ $ 
t/ll2#^xa<!:r;6-^5/.e^ d-HDDR^S^JiU/Co -T^c^^-ib, tK^/I;^ 1 0 0 

8 0o°c-e3 0kPa (tK^H;'^) (^7X9g;^';^#HMT-e. 4 8 05>rBl(Di*i^S 
^J£L/c (r^^^/X^ikXa) o 8 0 0°C{Ci^i#FLfc^^. 7Km}±:fj 0 . 1~2 

0 k p a (;)7j<m:^";^#H^TT\ 1 6 o^m(Dmii}^m^m\.tc (f^immim) o mmz 

#llMT-C?^inb/c (|^2P^X^1) o ^5bT. l^-^-y^^/c»9. #10kga^(DN 
d F e B^d -HDDR^;fyttl^:&)^7fe (C o U:;^R 1 ^ d - H D D R M^t4^^^i)7|^) 

*1 A(::7]>b/cN d F e B^-m^i-i. C o ^-a-^L/.?V^;^5|5^/^C o U;^N d F e B 

fc;i-C-^^$-frfcCoA«9Nd F e B^ d -HDDRm;^tta;F»*75^^^^5o li>^T-efi 

(ii) 7Xic^ ±t^(D^N dF eB^m:f?^m^nm^. ^mm^m(Dmm^i3\i^x. mw 

>'^'^J (B^^y ;;(7— ^^^|±M. NUCv^y =1 — :/A- 1 8 7) ^^i57y-/ix-T?2'f^J;i 

h^;i7 ^>^y ^-^'^IJ m(DmW^^^±m. -T^l-^Ti^ hKR4 l (B) ) 
h>'-e2f^(^#|I^L./c'b(Z)^f£fflUfCo 
- 9 LT. ^ffifgtt^iJtciioT^^^ia/jsiga^tLfcN d F e BWi^:^^m^^m^>h 
n^SNd F e B^a^T^ (C o 1-><.R 1 ^d -HDDRa)|5&7|^) ;iq#^tLfCo faU. *3 
Aq3(Z)^*4No. C 1 joJ:t/C 2(CloV^T«, I^S^'l4^J(^ISm^^T^/.e/5^ofcio 

(2) SmF e N^M^^ (R 2^m^^) 

mt^x.mm^^^±m) ^mMi^tco mnNo. i - i~i -4^t/No. 2-1-2- 

4(^2pj$jX;^-<^ hitfil . 6-e*)«9. f^J^No. 1 -5-1 - 1 0. No. 2-5~2 
-6, No. B 1 ~F 2*3cl;TJ«N o . H 1 ~H 6 (D^i^T;^^i^ h tbtt 1 . 1 -Tfeo/Co 
r (D S m F e N^^;^'|4a;&i>^{Cl_bteN d F e B t 

im2mmjim) o ^^ut, ^sstt^ij-e^ffi755i^a$tbfc^i^75^p>;^^s#fi(DR2?^ 

(SmF e N^^I&Tfe) ;6q#^tl.fCo fS-L. ^ 3 A tt'(7)K5iS|-N o . C2*5ctt>X3 
^;lo^^-C{i. ^o#S?g'hi^iJ(D^M^fT4^/^;^-o/Co :^;^c. ^ 3 A't'fDK^lsi'N o . B 1 jo 
XrJBZXit^ SmF eNrn'M^^mm^-f. Nd F e Bma*07|^(75^ffiV^fCo 

^'cCiJ. w^m^m(Dmm:^m-i. xi^u/cj^fecDtefc, 0ij;tfi\ la-^u/cNd f e b^ 

( 3 ) =3 K 

*1A. ^2 AjoJ;tj?^3 AtCl^LfclB-^Jt («%) T\ ±m(DN d F e B^mm 
t SmF e N^^^^^i ? df-th^(31 J: 19 ^tl^'tim:^ L/Co ^Oj^i'g'i^fC 
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^^ymm(Dmt,<^M±x^mitMmm(Di^&mm (9o~i3o°c) -efro/co mt 

(D;^i|ig/i{ST^^^^#So Cirr^VN^ ri^-(;i^iS[J SmF e N^m^5|c<!r N d F 

/c^^J, ^3 At>(7)^^No. B l*5j:U^B N d F e B J: 

(4) TjOKa^ 

ig-=^;/y^°e7^ K^fflV^T. KM ^M^t bfCo K^CDj^ff^fi, ^ 

ff^?g.^l5 0°C. 2. OMA/'mtoam^PPAP boo (APi*igar&]X?S) . f^Mf^tl 8 8 2 
MP a (9 ton/cm") "eiDfia^ff^ LTtro (Mj5fe?f^Xfl) „ 

#^mUoo (JPflftiaiPlxm) , ^ff^ffi;'^ 3 9 2 M P a (4ton/'cm') -C^j^Pift 

f^n^w^'^^fco mhthfzfj^Mmc. ^^^=''<yi^^m^^xmmm^i o o o o a^^d^s^ 
i'm^(Dmmi^jtcxm'M:mi^-rtn-£m\^\ */c. ±f5;!jp!^^?i^xg-efi, Mj^ff^bfc 

(1) «1A. *2 A*Dj;t/^3 A(C^i-#^;iSf;0>b/^§aMJ^ffi4tV Ka^(COV>T 

:^^>vm^(DMr±=^^^/\^^—mi'iBHhu—^— mmm^mmw^^^tm. bhu- 
^^h. t<Dm'p^j^(DmMmmcM-r^m^=kJkibtch(Dxh^o ^(Dm^(Dm^{ai. m 

"T-mn.W^^^tM. MODRh FM-B I D S C^fl3^/^fCo 

mm(Dmt^^m. (p.h) -ei^LT;^ic?F^^^(Dt@^^>^ (p/ptn) ^**?)/co /-^^^K^^ 

:&<l3(^*5tt^N d F e BWmH^^CDm^^m^^fz.'O (D^t^^iCD^^^t^ 2 0 ^ mJ^jLT-efc 

. *2 B 3*5j:TJf*3 B{^:TK-r„ 

(2) ^1A, B(DK^4No. 1 - Di^Pj^'^-S^V K^;&{^oV^T. SEMm^bfc^K 

^ii4~6{^^-ro mmmY^w\m^m±m. epma- i e o o^^i/^t^ 

Ill4fi, 2^md^^?r:^i-o ElSfi. Nd7U^(7)EPMA^^^i-„ ^ Ogj 5 't'T*?i, 
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■So 

;OS?t< /^o•rV^-5^ .b^^jS^^tLTV^'So :i(DmQ^^h. ^X<Di^m^^ (NdFeB^M 

F e N^.m:iv^m^m^(D/\^mm.^i)m~-i^i}>-^m^'^m\^xi^^ :i t7!)m^o 
mm) 

(1) mimmmisxxim2mmmic-D\,^x 

tch(DXh^o \^^-rtl(D7rsl^ Y^'m^h. (BH) ma x;6S i 3 4 k J /m' U±(DM\^^m 

^(DMm\^<Dmmtfj:^^^mmmi~t. ±x(Dm^x-i o%^m<D-5%i^r do 

^■"|li#L. §^31=!;^ h(75{M^|g]ofc'b(7:>-efc>5o Kf4N o . 1-4, 2-2*Dctt/2-3 
(BH) ma x7)^^^{S< ^c^oTV^'5^S^ ^^I^WfiV^-fiTt'b - 3 . 4%i^T (10 0 
h^4-:f(7)h(OXh^o N d F e Bm|ai)^CO{S^{^ ioT. xK> (BH) 

ma^i'im=i=-i^<ts:^^K ^(D^/\mmmn- 4. 5% (ioo°c) x^Kimntcnm^ 

m 1 MMM^ xxj^m 2 mMmcD^yTsiy }<'m^^i^^^th^h! d f e B?^'m.B^<Dmi^m 
m'^tc'0(D^^>iir(Dn^m:^^2Oi^mi^rxh^m^itm^m:AK v^-rtt'bo. 7~o. 

9X1 0'jla/m=^T'fe'9 , #^^(C/>V^l/^'b<^-efcofCo 
^l«^iJO/J<>'K^:5*5j:t/||2^»J(D7}<>'Ka^^i:b^-r^^, (BH) max 

0 U;^Nd F e B^d-HDDRM;^'|4^^)^^^^flJfflUoo'b. C o ^-^^ $ i±6 <i: 

. H (BH) ma x^S 1 6 4. 0~. 2 0 7 k J /m'-C 1 0 0 "CC 

1 0 0 OH r 3. 3~-3. 9%, 1 2 CCT' 1 0 0 0 H r O^^^^ 

0~-6. l%^V^o/c#^^v:i«'ttBg/^7}tVKm^^^#^:l<^^^j5fe5ibL/Co # 
Hfjilib/hi|#f1^:5:i^8-' 1 1 -C(4, C o At) HDDR^^tt^:&)^^^fflV^Sr <!r-eft 
;f^;n^./^dsi— ^ (BH) m a X : 1 4 2. 5~16 4. 7 k J /m\ 100°Cxl00 
OUx (D^fKWiM^ : - 2. 6~-4. 7 %(7)7K:/ K^^^^TV^-StDClxt LT. 

^ Is] ^ u—i/wcT) i^a^^il^s J: t>'iii iitfvtt ^ ^ If i" ^ 6 ^ ,^ /5s # /c„ 

(2) ^lH:t55^?iJ^;lou^-c 
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^^j:A>^fch<DXh^o \^^-rtl(Dm^h. iS.!£f^m (3 9 2MPa) Ltzm(D^M^^7!)^ 

m'l±^m^l<Zi&ri.X\^^fctzi^t^.ion^o ^(T^m-a-CO (BH) max*Dj:r/^ 

N d F e BM'mm:bm\nX. /iO- K^;&4^(7)N d F e B ^fei&^I^W^^Ma^ ^ (^^ 
;0-it(7)^id^^;55 2 0m m&.TX$>^mmtm.^m7bK \r^-rtl(D^nXi, 1 . 2 X 1 0 ^-fS 

^*4N o . D 1 N d F e B ^afe'7l^(D^i^^^^Sii/jN7^^:^^-e -5. Uf^N o . D 

2«. mi^'t(D^mnm^m:k^im^x:h^. \^^'m(Dm^x-h. (bh) max;5S;f^^ 

<i£TLTV^§o li^oT. i«»iiat4.Jr*(Ci^S^^#tt^#S{C(±. N d F e B5^aij^7^(D 

^*4N o. Elfi. NdFeB ma*»5fe(Dgfi'g^»;5Sii/>7:^^^-efc -So Plf^N o . E 2 
it. ^(Dni^M^m^^^m^X-^^^ N d F e B^te)^^5^(Did'g^4;5S/i,-;►^V^^. 
^^#^4{i^g:TLTV^§o mfi. S m F e Nmi)7^f*i«/± ( 9 8 0 MP a ;^;L_h) -e^?f^ 
L/cCV^^+5>^^^i^^5^#?>tl.7fcV^:l<^«<2^^-efc5r Nd F e B ^fe)|!5>5feOia'^ 

wmmr-r^o ^tmi^m^^^^Kf^oxi,. smF eNWMmmi^mTimM ' 

^> tg^f^^T^MSTL. SmF e N^^tJSn d F e B;fei^C0^S^^5 r ,^ t>T'#-f ^ N 

d F e B^a;^7fe(7)fijtL^;6s^^L^< T^^oT. (^p^mmm) m^rt-xi^^^o 

^(D^ta. yt^'^ h'm^<p(DN d F e B^m.B^(DmilLmm'^tl<0<7:>R.A^i(Di^^'i^7!)>2 
0 u m^TXh^mmtm^m:^^ 1 . 2x1 O^mXm'^^^^ </j:^Xl^^^t7!)^(bh 

^m,wm(Dmi^^^^-\-i^ t f£ 'o . Nd f e B^m.^^commcji'DX^^KmmmTimTi^ 
(B) ^3mmm 

h'm^(D^mizmm \^fz^i^y<^i^ \^(r>mm^w iiimmmt^m) ^x.u^<d^i^ 
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^^-c^fflbfcNd F e B^w^m. smF e Nwm^^xxfmm<ommtm^mit 
. m 1 mmm(DnnN o . i - 1 <^ mmx^h^o ^tc. ^ti&.^(D:^s> vm^comm^w 

mm) 

fi:mM>m^w-m(omj^tmmx\ -m^^ }^^m^(Dm^m\z.^ s mp e -Nwm^^ti^ d f e 

BWm^t(Dm\Z.:r.^^iymmt>'S^^-r^l£V^ ;^>0. Nd F e B^ffi:^^(Dj^H^Sm 

3 9 2MP a (Dti>Pl-^-S^«n{^^75^5 J: 5 t-. ;bPI|ft^^^'^K?f^B#(7)^»jtt«ig: 
\,^Z.tt^f:>-h>^o ^^m(Dmnm^i)>9 7 . 0%U^X^^(O},Z.1l^\^UPrn o. H 1 ~H 

^(om^. m3x-hw-&\^f:Li:.o\^. ^<Dmm'^-i)^'-^^fz.^. mn(DmMj±.x^^ss2 

i,zm\^^mwi^Rxj^mM^m^^m^:it7!)mmxh?>o ^ur. m^^^^mmtrnti^mi^ 
hmhti-r. m^m^mntc (bh) may.mtmtifc^!^.mm<i^\^t(DmiL-hti:{^nfj: 

^\ 
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